They are therefore the hardest to detect, which accounts for the fact that these small, fast particles were not even known to be present until steps were taken to improve the signal-to-noise ratio for particle detection.
A basic particle detector appears in figure 3 (a).
The detector consists of three concentric tubes, the outer two being grounded with the inner one connected to a charge-sensitive preamplifier.
When a charged particle enters this structure, it induces an equal charge on the inner tube which remains for only as long as the particle is actually within the inner tube. This induced charge is amplified as a voltage signal by the preamplifier.
The preamplifier output, seen in figure 3 (b), is a square pulse whose amplitude is proportional to particle charge q and to the ratio C_/G, where C_ and G are the capacitance to ground of the detector structure and the preamplifier gain, both of which are known constants.
The width of the pulse is of course invers(_y proportional to particle velocity and depends otherwise only on the known length of the inner tube. (The grounded outer tubes remove fringing effects and insure that the edges of the pulse are sharp.) Knowing the charge, velocity, and accelerating potential, the particle mass can be computed from equation
(1) ; if the particles arc spherical and their density is known, the radius is easily found. Two other useful types of particle detector can be seen in figure 3. In figure 3 (c), the inner tube has been split, into two parts, between which is placed a system of horizontal and vertical plates.
This detector produces a four-part output signal.
On passage of a particle through the tubes, the signal has an amplitude proportional to q as before. However, the signal in the regions of the plates is also proportional to the distance between the particle flight axis and the grounded plate; a particle whose flight axis coincides with the de- The vacuum within the analysis region, the Van de Graaff accelerator tube, and the particle injector is maintained in the 10 -5 to 10 -6 torr range by a 13 cm (nominal 4-in. size) oil diffusion pump assisted by a 3.8 cm ion pump.
Data Reduction System
Because of the large volume of data generated where r0 is the initial particle radius and p is the particle density. If the particle enters the gas at time t = 0 with an initial velocity v0, the velocity at time t = r is given by integration of equation (4) In their experiment, as we have noted, there was insufficient particle heating to produce mass ablation, but the particle did acquire sufficient internal energy to melt. It was possible to determine the time at which melting was complete by examining the behavior of the particle charge, and therefore the total time r from entry into the gas to melting could be measured. The heat transfer coefficient A for melting could then be determined by balancing the energy required to raise the particle temperature 1500°K to the melting point against the internal energy input from gas molecule collisions.
If C is the specific heat of iron, f0 T m0C (1500) = 1/_AAop_ v_ dt
As in the drag experiments, initial velocity v0 and mass m0 were found from a particle parameter measurement just prior to gas entry, (8) by (4) and intcgrating the result from v=v0 to a final velocity v = vl, we obtain the familiar expression
where ms is the residual mass when v = vt and _, the ablation constant, is equal to X/2Fi-. Table 3 gives values of the fractional velocity change (Vo-V,,)/vo computed from equation (10) 
where rpo(k) is the luminous efficiency of constituent k. Let all equations of this kind be summed; the left side of the sum, 2Ivg(k), must equal Ipo. But if this is so, the right side of the sum must equal the right side of equation (11), and we have that (10) and assuming a small (but not negligible) deceleration, to get
where Eo=rnovo2/2 and E_,=rn_vF_/2 are respectively thc initial and final values of the kinctic energy of the particle and where E_g=flpg dr. (By small dccclcration we mean that rpa, which may contain a velocity dependence, is considered constant for any one simulated meteor.) The particle ablates completely, so that EFt0 and rnF _ 0. The drag and hcat transfer data prcsented earlier show that ),/I'-_ 1 at low velocities, from which a_--_'; at high velocities, a-_m0<<E0 and can be ignored. Then,
and
For the particle materials used so far, 2fm0 becomes a negligible correction above 20 to 25 km/s, and this is the velocity range at which the transition is made from one expression to the other. (16) f ( Another conversion which must be applied to our data is one which involves units of measure- (1965 ( , 1970 ( ), Ceplecha (1966 ( , 1968 In closing, the authors wish to thank M. Dubin for his considerable support and encouragement of our work.
